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V) R1 -SHTm-ZtlZitSVBfrZmtRitlZ'JtlSit 
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fffctltc. TIBit ( I ) , it (II) s it(l 1 1) Stfit 
(IV) T^*tl5fb^^6iSJR?n^'>^< 

it ( I ) R1 Ml Yb 
it (II) R1 R2 Ml Y1 2 
it(lll) Rl R2 R3 m1 Y1 
it (IV) Rl -SH 

fcfcU C*l6<DiW. R1 li, /\P^>^=&'>^:< 
0-R3 li, R1 t|5)— <D«Xl£iSffigL<l;*>Fiafa?X 

ijgKB&sHbTkfgg, ^#sisfb7j<^ss l < it^mmm 

jCS^a-To Ml fct, &SKfcW<D4fiBW)7ei£**-r<, Y 
[IS^2] /\py>J£?<h5i£^tg&'tggS*>\ * 

iciBK<)!)y6*aw*«a. 

[»^3S3] Ml 3b\ iiiS. ^r;l/V ig, 
>SIf->";Uzi- VL.frZMiR-l-ftzm&m 1 XI* 2 KfB 

(tf5RH4] TIBit (V) . it (VI) . it(V 

II) , it(VIII), it (IX) , it (X) % it(XI)&D"it 

(xii) 7-a*n^<k^^esjR* n^'p* < <t 

1 3©U-rti6Sc|5iE<7)7 , c¥^i*m 

Ho 

St (V) 



R 4 R 4 




BulHit (V) KfcUT. R< R5SI/R6 li, ^mW. 

/\ay>Jl^ -NO2. -OH. H^^tlTC^T 
t,J:l^SSl~l 0<DJJ§Bfi&giHb7jcfflS. Xli«&;5r 

2. 3x.te4*m?. r7». Tk^^xti^^a 1 ~ 
1 owa&assi^b^s^a-r,, zn*, - 

NH2. -NHR8. -OHXti-COOH^ar. n 



it (VI) 

Kb 2] 




tulBit (VI) Kfcl^T, R11, Rl2Rt>Rl3(i N 7 m& 
^ /\py>JS-? s -N0 2 . -OH. HJ&^ftTl^T 

tja^*t!M~i o©aififiiiB?<b7ic^s, xi*. s& 
Ttcfct^^iJ 1 ~i onmmmipiitTkmg:. xi*. a 

^*+lTl^T i t<fct^§®lB?<b7j<:^S=&a'ro xHi, 

r16« x TkjRia? xiiBE^fi 1 ~ 1 0 
v>mtommt*mm->£Wi?» z^t. Tkjsn?, -n 

H2, -NHR17. -OHXlt-COOH^St. n 

casta i ~4<Djfemmmik&mm*mTo fc/su r 

Z2«, -NH2v -NHR17. -OHXli-COOH^ 
SU front*. 1Xli2^a-r« 
it (VI I) 

Kb 3] 

\ / 




fulBit(VII) KfcCT, M2l±. Fe« RuXliOs^ 
a-T„ X2tt v -OH, -CNXli-S 

CN^it, R21~R24^ 7*}^?. /\oy>^ 
-NO2. -COOH, -OH. -NH2. -NHR25, 

^^mmmit^mm. xi*, mmmm*mr. r 
BS<b7k^»xi*^§Si^b7k^»^a-r„ r2i~ R 24<o 

tt,- r>\t, -COOH. -OH, -NH2. - 

n h nKsuzwvfrmiam-o 

it(VIII) 

Kb 4] 



(3) 
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gr. x3i* x /\p-y>n^ -so4x -c i 04. - 

OH. -CNXli-SCN^STo nli, 0, 1X1*2 

£«-r<, r3i~r36^ tk^h?. /\oyvi?, — N 

02> -COOH, -OH, -NH 2> -NHR8, j*fS 

To R31~R36tfy>&< tt.- Oli, -COOH, -O 
H, -NH 2 . -NHR37xiit*'J->";Ugfr631*K**l 

5t (IX) 
[<b5] 




buIBiC (IX) (Cfcl^T, M4« % Fe> RuXliOs* 
IT. R41~r51^ jdcHfll-?. /\Py>I?. -NO 
2, -COOHs -OH, -NH 2 . -NHR53, gjjgfa 
1-1 OOBgflfi^EgfkTk^S. ?f«Sl&fl:*XSXli?l 
R531J. B«S**lT^T%,<fc^*ai 

~ 4 (DisiisaiKibicxs3»t^<aiKib*xs«sr. 



R 41 ~r 51 tt- Oli, -COOH, -OH, 

- N H 2 s - N H R535ZJit: 0 'J v^gfrSSIRS-ftSS 

it (X) 
[<b6] 



(R M ) 




R B, )n 



(R"). 



(4) 
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buISiC (X) Kfct^T. M$lt. (H) 2. Mg> T i 
0> VO> Mn, Fe> Co. N i, Cu, Zn, Ga 
OH, GaCL I nOH. I nCIXIiSnO^S 
f B r61~r64^ x tKSS^ noyyj!?. — N 

O2. -NH2. -NHR65, -OH, -COOH. W& 

m.?o R61~R64(7)/>^:< tt,— oti. -NH2. ~N 
HR65, -OHXli-COOH^STo R65y:, ggj^ 

tiTt^Tt. J; u^lgUf 1 ~ 4 <D8§BS]Sl^k7k«SXli^ 
#^S{b*^S=&S-r<, k. I. m&tfnl*. 1X1*2 

it (XI) 

[<b7] 

A' 




fuIEit (XI) Kfcl^T. M4«, (H) 2 . Mg. Zn. 
Ni. Co. CuXfctPd^S-To r71~r78(^ 7 J<^ 

1~A4©'>^:< <tt»— Oit. -NH2. -NHR?9. - 
OHgb<«-COOH T°mt§t*tltc7 1 — yusxi* t° 

1 ~4(DBES6)KKfb*^SXli^§)Kmfb7k^»^a 
To 

it (XII) 
[<b8] 

0. /^\ /^\ ,0 



A 5 - N 




N - A 5 



BulBit(XII) A5»i. -NH 2 . -NHR81, 

-OH. - C O O H g L < li t° 'J y/HT-Ift* *l/i:B§ 
afi&KfbTkittg. -NH2. -NHR81, -OH. -C 

o o h e l < it try v;ust'S^* nfc^#eEa<b*^ 



[H^jss] mt??y. SHbig. k 

m&m6 ] ¥#f*#^gHb** 1 

F*9<D'>&< <ht— 7a 6\ fll$3i1 6 6 ©l^-mAHClB 

[#£B,E<DI¥*ffl&lfte.E] 

[000 1] 
[0 0 0 2] 

ttftx*;i/*--i;:S»T*KB.!:LTtt. -> 

mm l fc*B«ifl # * < *o stir y . apstfts & * ^ 

[0 0 0 3] — ^. ftxiM/^-^mtix^M^-lcg 

s-^^®m{b^sf5^f'j^ Ltcm^,±^n^mt>tiT 

t>^>„ CltlT'ffl^^n^^fb^^V. ^<b7.X<DJ:3^: 
M<b%l^{*(i. Suk!;©v"J =]>^>*''J OL>umtsi:<D 



(5) 
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li. *<D/ x"V K*> 7^3eVt)£<, ±Wi%V>m 4 

[0 0 0 4] Jte¥3WM>*BGUU ++t>x>^ 

fe^->7'->feigl¥(D^fe^ MJ7. (2, 2' - 

wj&m (id mo>m&£mmwt*i:<D 

w.mzxnmicmm?z>ztic& y. ftx*^ — m 

(T. Osa, M. Fuj ihira. ibid. , 2 
64. 349 (197 6). Brian O' Rega 
n, Michael Gratzel, Natur 
e. 353, 736 (1991) . If F»B¥ 1 -2203 
8 0^fSH) , 

[0005] Lfru ix±a><fc-5£. &m*xmmte<» 
[0006] eLh©«k5ase*icfew*Bpaa*»»r 

2>&Wit LT. K-7 = /7'Ptf;l/HJlh4 ; -»7> 
LTfeiil*¥«f*©§l®Kil;E«br 3:S5£#M^ 
*IT^3 mfflEB 5 5-1 2496 4^ii$g) „ Lfr 

3o 

[0 0 0 7] 

[^6^^L<fc3^-T3iSa] fufB«£3fcU: 

a3W-*ttHH*»»u JWTrogpii^aifiK-r^iit^s 

[0 0 0 8] 

W^llcDRiR U 3tx^;l/^-^^x^;U*-S^k^ 
x*>l/:£-K^¥<fc<£i£U#3ft¥t9f**I. %W& 

JH. ^SO^lc<fcyfe*^¥^i*©^S(cS^LTfe 

ft£WXLx*jl,:r-g££fT5C<t#T3\ fro. IS 
ft¥ j§#lHSttit*tt. ScSltlcilft* £ <h £ H^iti L 
fc„ *f£B3li. *^(D^p^#HlCj:3±fB<D533micS 

-5< tcDT-s y. mmm*m : A?ztc<st>(D^mi.ix.T 
©ay 735*0 ui-s. 

[ooo9] < 1 > m*mw*m<om: 

MKBtiLZfttc. TIBit ( I ) . it (II) . 5t(l 1 1) R 



tfit (IV) TmZftZib&MfrZMtRZtlZ'Ptet ti> 

T-^sr&RrHg^ttgtt^wr z&mtzm lt&* c; t 

^m<hT*ft¥i9f*®<i735*, 
it ( I ) R1 Ml YI3 
it (II) R1 R2 Ml Yb 
it(lll) R1 R2 r3 m1 Y1 
it (IV) R1 -SH 

fc/cU dtlSWiW. R1 li. /\pyvJ5 : f* , >«:< 

s. 5f#aimib*igsx«^s^it»*s-ro r 2 & 
z>r3 it. ri tie]— ©sxt*tsffleL<ii^ta?aro. 

itS^Sfo Ml li. se^J-X^<D4(ffi(D5t^^^ro Y 

1 iD7k»fl?ttm«6ST^y. /\a^>^xt±7';u 
<2> Aayyn?<h£jSpr#E&tf&**>\ 

<3> Mi *\ gist. y;i/^x?z». ^SVRtf 
v>;UDX r >^^6SW?tl3MlB< 1 >3ZJi<2>KfB 

<4> TtBit (V) . it (VI) . it(VII) . 

it(VIII). it (IX) . it (X) . itttDRtfit (Xll)7 

IB< 1 >fr6< 3 >©^ir*lfrlCfBB©ft¥«*®*l7 

353„ 

it (V) 

[00 10] 

lit 9] 



R 4 R 4 




[00 1 1] tufBit (V) Kfcl^T. R4. r5r«:r6 
I*. ^fStl^?. /XP^Vjgl?. -N02. -OH. HJS 

sutrnteztiT^zixZ^mwimityicmmzmTo m 
f*. 1. 2. 3xii4^-a"To r 7 i*. ■fcrnm.^f-mtm. 
^ui~i o^siassEKfbTk^s^aTo zn*. *m 

I?.?. -NH2. -NHR8. -OHXti-COOH^a 
"To nli. 0. 1Xti2^a-To R8li. BJ§*nT^ 

ttti^ia 1 ~4 0)BgteS6Kib*mg^s-r„ 

5t (VI) 
[00 12] 



(6) 
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Hbi o] 




[0 0 13] MIBit (VI) (cfct^T. R1\ 
13« x /\py>ff, -NO2, -OH, a 

gSS-nT^Ttxfc^S^lfcl ~1 0<Dflg8*ffiij^t*iK 
». Xtt. M£*ftTl^T*>J:^5?S&jK{b7kigS£a 
"To ml*. 1XB2^T. r14»IFr15hu 

B«5-nT^Tt,J:UBE^1 ~1 OQflSBSfliJSfb 

a&aRfti ~i ocomBfimM<k*mmzm.T. zm. 

TkigJl?. -NH2. -NHR17. - O HXli- C O O 
H^lSTo nte. 0. 1^i2^a-To Rl7t±, S^* 

tiTt^Tt J; i^^Si 1 ~ 4 (DflgflfiJK^bTk^S^a 
"To /cft'U R™. RK7kl*R™hmTim®.=f-V,nv> 
Z2(i v -NH 2 . -NHR17, -OHS 
li-COOH^gU fronfi. 1 Xli 2 £S"f „ 
it (VI I) 
[0 0 14] 

[fbi 1] 




[0 0 15] buISiC(VII) tCfcl^T. M2fJ. F e. R 



uXliOs^a-To X2(i x /\p^>H^ -OH. - 
CNXli-SCN^afo R21~R24ti v i^mW^. l\ 
Pf>l^?> -NO2. -COOH. -OH. -NH2. 

- n h r 25 N umm i~io (Dmrnrnmit^mm. mm 

*ttT^Tt<fc^5?»£SHb7.Kii?S. Xli. 

21~r24o/>^:< tt— Olt, -COOH. -OH, - 

NH 2 > -NHR25 X iifcf'Jv;l/S^a-ro 

it(VIII) 

[0 0 16] 

[<b1 2] 




R 3Z R : 



[00 17] iulHit(VIII)lCfct>T> M3ti, Fe. R 
uX1iOs5-S-r o X3t* x isWrZ/W.*. -SO4, - 
C I 04. -OH. -CNXtt-SCN*It„ nli. 
0. 1Xli2^t, R31~R36(i % Tkm®.:?. AD<r 
Vlf.?. -NO2. -COOH. -OH. -NH2. — N 
HR8. gjiStffcl-l OWIigflSJ&SHbTkflig. ^SffilM 
<b*^SX1i^^SS**-ro R37«. H&3rtiTC-T 

7mm*BiT a R31~R3S<n'Pte<£$,-r>lt. -CO 
OH, -OH. -NH2, -NHR37xtitT'Jv ; Jl/S^ 

it (IX) 
[0 0 18] 
[fb1 3] 



(7) 
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N--H" - -CN NC- - M" ~-N, 

C C 





[0 0 19] sulBit (IX) KfcUT, M4«, Fe. R 

uxiios^-To r4i~r5i^ Tkmm*. /\py> 

K> -N02> -COOH, -OH. -NH2, -NH 

r53, iggfgsjf i ~ i ooimmmmitTkmm. ^mmmt 



mm*m? 0 r4i~r5i<d'>&< <>:*,— -coo 

H> -OH, -NH 2 . -NHR53x(itl < ' l >»v ; Jl/S^S 

5t (X) 
[0 0 2 0] 
[fbl 4] 



(R BZ ) 




[002 1] BUfBiC (X) ICfct^T. M5li. (H) 2 > 
Mg, T i O. VO, Mn, Fe. Co, NK Cu, 
Zn, GaOH, GaC I, InOH. I n C I XliS 
nO^To R61~R64ji % tUMIW^ /\Py>H?s 
-N02, -NH2, -NHR65. -OH, -COOH. 

mzmt* r^-r^<d'PTs< t^—-D\t. — n h 2 , 

-NHR65 X -OHXli-COOH^ato R^lt. W 



5C (XI) 
[0 0 2 2] 
[fbl 5] 



(8) 
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ST. A' 




[0 0 2 3] sijfBiC (XI) Icfct^T. MMt. (H) 2 . 
Mg, Zn> Ni, Co. CuXltPd^to R 71 ~ 
R78«, Tkmm^s i\Wfz/Wfr* tKPtfB, BJ£ 
«tiTt^TtiJ:^iHHk1 ~4<D7 T ;U3*->g. 
*iTC>Tt<U^ig3&1~l 0(DfliKffil^b*mS. S 
JS*tiT^TtJ:^#)^^b*^S^«-r o A1-A4 

S^afo Al~A4<D'>7£< oW\ -NH2. - 
NHR79 x -OHgL<ti-COOHTS}§*nfc7i 

jC(XII) 
[0 0 2 4] 
[fbl 6] 

0. /^rv /^\ ,0 



A 5 - 




N - A 5 



[0 0 2 5] HijieiC(XII) Kfcl^T. A5(i. -NH2x 
-NHR81, -OH. -COOHgLXIifcfU i?iH? 

-OH, -COOHSKttfU s?jus?Hft«tLfe» 

tt3f»a&Mb**s*s-r. 
[oo26] < s > ¥W(t$m#« m&*-s. mt 

IB< 1 >frS<4>(Dl*rftftHcfBI^^8ttttS? 
< 6 > ¥«l*#?4*Fffifb**>T*££BufB< 1 >fr6> 

<7> n«iH»js*u:iBB4 , *i*— a<o«at. is- 

— 3*<D*S0>l*3Q'j>£: < &t>— buIB< 1 >fre>< 

6 >ro^?^MciBt£<Dft¥@#m@T&3£ t^sts* 



<8> SlMcii«pIffilc»«*+i6^a«fl»}S«|J»!: 
&< t<tj—l5tj\ buI3< 1 >frS< 6 XDl^ftUtMCiB 

<9> 3te*s»EJS#«m$WiPE*s-pa5*S5ie<8> 

[0 0 2 7] 

[0 0 2 8] (ft¥S9ttfl@) *5SR8©ft¥#tt®li 
[0 0 2 9] -¥#<**m- 

So 

[0 0 3 0] nS¥«flEtLTt±. ffiliUf* UHb** 
MitXX. -8&{b : E'J77 r >£ ( h*ftmfSttSo p^¥ 

u^b-o^^^ftifjb^tfsns. cne©fT 
SHb^*>. BHbxX. ttfb^v^xxv. ttfbX 

v**i»*Mttt, fb^WftStt. iBttt«)jS"«ff* L 
[003 1] 

maw*. tibsc (i) , st (id » seam rtjsc 
(iv) 7**fts<fc£tt*sajw*ft*'j>&<£ i fe-a 

lcJ:«{b5aiR*K «b^«SI*»?«Xtt<k^i»»SI!« 
S) 

it ( I ) R1 Ml Yl 3 
St (II) R1 R2 Ml Y1 2 
jC(III) R1 R2 r3 m1 Y1 
iC (IV) R1 -SH 

fclcU Ctl5<0it^ R 1 l±x /\OfVi?^'J>%< 

t*. i -sawrsisfDXtt^iMi©* BgflS&SHbTkiH 

^§ffiEEc<b*^sxii^^^^s^^-r„ r2 s 
tjr3 li. ri ,hi5i— a)Sxii6afPSL<«^?a<D. 
8§&s$gHb*i?tg, xwmmitfrmmm l < ii#*ti5ni 

itS^S-To Ml li. BE^J-^©4(ffi©^^S-r<, Y 



(9) 
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1 it. ftn*$MBtt«fi»T*y* /\Py>JK?Xtt7 , ;U 
[0 0 3 2] fijIBHli* MiB^WttttSlc* m*m»tt 

^tuiBit (i ) s * (id . itd 1 1) at/at (iv) r*» 
[oo3 3] MiBie (i) - (iv) Ta*n^ib^<D 

L "Hi. p-^P^7iiibhU^PQi/7> 

[p-BrPhSiChl , p-^P^xXyl/HJ 
y h+vv7> [p-BrPhSi (OCH3) 3] , 
o-^P : E7ilJbh l J^Pay7>' [o-BrPhS 

1CI3K o-^P^7xX;UhU;* h^>~>^> 

[o-BrPhSi (OCH3) 3] , m-^P^^x 
—)l> h 'J^PP*>7> [m-B r P h S i C I 3 ] . m 
-^P^xX/i/h l J* h4^>~>^> [m-BrPhS 

i (OCH 3 ) 3 ] > (p-^P^E^yl/) 37x->Uh 
U^PD^7> [p-BrCH2 PhSiCl3] , 

(P-7P :7xx;UMJ;* h+v'^v [p 
-BrCH2 PhSi (OCH3) 3] > ^P^^f/b 
h'J^PPi/7> [BrCH2 S1CI3] . ^P^;* 
fibh'J^PP^RV [B r CH2GeC I 3 ] ^ 7 
P^tSI/HJj* h^>->^> [B r CH2 S i (OC 
H3 ) 3 ] . ^P^f^MJ^ h*~>^l/^> [B r 
CH 2 Ge (OCH3 ) 3 ] . 7P^fil/h'Jlh + 
vv^V [B r C H 2 Si (OC H 2 C H3 ) 3 ] . ~J 
□ ^^fil/V^f^PP^V [BrCH 2 Si (C 
H3) 2 CI] , 7Pt^fiby>fMPPf;^> 

[BrCH 2 Ge (C H 3 ) 2 C I] . 

[0 0 3 4] 2-^P : EX7 c ybh , ;<7nnS/^> [CH 
3 CHBrSiC^] x 2 -^P^Xfjb h 'J * P P 
^;U^V [CH3 CHBrGeCh) > 1. 2-*J-? 
Pilfibh'J^PPv^V [BrCH 2 CHBrS i 
CI3]. 1. 2-v:/P^X^UHJ^PP^I/V> 

[BrCH 2 CHBrGeCI 3 ]x 3-:?a^:/Dbf 
;l/HJ^PPy/U^> [Br (CH 2 ) 3 GeC 

l 3 ] . 4-7P : E7>;l/^WPP->7> [Br 

(ch 2 ) 3 s i (ch 3 ) 2 ci] , 3-yu=Eyu 

t^l/h'J^PPv^> [Br (CH 2 ) 3 SiC 
l3l^ 3-yp^E7Pt: 0 ;l/h htvv7> [Br 
(CH 2 ) 3 S i (OCH3 ) 3 ] v 3-?P^Pt? 
/l/hUlh+yV7> [B r (CH 2 ) 3 S i (O C H 

2 CH3 ) 3 ], S-^P^E^t^I/MJ^PPS^V 
[Br (CH2 ) 8 S i C I 3 ] % Q-yu±*?=J-)\, 

HJ* h*->v^> [Br (CH 2 ) 8 S i (OC 
H3 ) 3 ] v s-^p^^t^uhjx h^v^V 
[Br (CH 2 )8Si (OCH 2 CH3) 3] , 8- 
^□^^fll/y^f/l/^nD^V [Br (CH2 ) 
8 S i (CH 3 ) 2 C I] % 11 -^P^V^S/Jl/h 
'J^PPv/7V [Br (CH 2 ) US i C I 3 3 * 11 



-^P^^VrS/ibhU^h+^V [Br (C 
H 2 ) 11S i (OCH3 ) 3 1 * 11 -^Pt'^fi/ 
;bh'Jih+yy7> [Br (CH 2 )nSi (OCH 

2 c H3 ) 3 ] x 3-^p^yptr;i/h«j^ppyii/^ 

> [B r (CH2 ) 3 GeC I 3 ] x 7n=E*?)\, h 'J 
^P^^l/^ V [B r C H 2 G e B r 3 ] , 

[0 0 3 5] p->On7iIjbh'J^PP^7> [p 
-CIPhSiCI 3 K p-^PP7i-;bh'J^h 
+^>7> [p-CIPhSi (OCH3)3^m- 
^PP7iZibhU^PPy7> [m-C I P h S i C 

13]^ o-^PP7iZibh'J/h^»7> [o- 
CIPhSi (OCH3) 3] , (p-^PP^f/H 
7i-/bh'J^PPS/7> [p-CICH 2 PhSiC 

13]^ (p-^PP^f;W 7xz;bh'J^h^» 
7> [p-CICH2 PhS i (OCH3) 3] v (P 
-^PP^fiW 7iliMfib^PP^7> [p- 
CICH2 PhSi (CH3) Cl 2 ] s (p-^PP 

7iz/i/^f;^ppi/7> [p-c I ch 
2 PhSi (CH3) 2 CI] , (p-^ppyf;b) 
7iz;bh'Jn-7P*+yv/7> [p-C I CH 2 P 
hSi (0-n-C 3 H7 ) 3 ] . ((p-^PP^f 
-? JL-)VJL^)[,) hU^PP->7> [p-C I CH 

2 Ph (CH 2 ) 2 SiCI 3 ] > ( (p-^PP*^ 
M 7jl-)\,JL*)\,) ^^b^PPi/7> [p-C I 
CH 2 P h (CH 2 ) 2 S i (CH3 ) C I 2 1 * 

( (p-^pp/fib) ^x-;l/x^;b) *?**i\,*u 
P~>^> [p-C I CH 2 Ph (CH2 ) 2 S i (CH 

3 ) 2 C I] % ( (p-^PP^TSU) -7xX;UX^ 
)U) h'J^ h4^>~>^> [p-CICH 2 Ph (C 
H 2 ) 2 S i (OCH3 ) 3 ] % ( (m-^PD^f 
;l/) 7i-;blf;b) HJ^PP->^> [m-CICH 

2 P h (CH 2 ) 2 S i C I 3 ] . ( (m-^PP*^ 
;l/) 7izjbif;b) ^^;Ui/^ppi>^> [m-c I 

CH 2 Ph (CH 2 ) 2 S i (CH 3 ) C I 2 ] , 

( (m-^DQ^/H 7iliblf/H v^t^U^P 
PV7> [m-C I C H 2 Ph (CH2 ) 2 S i (C H 

3 ) 2 C I] x ( (m-^nn>fiW 37xx;bx^ 
)V) HJ* h+vv^V [m-C ICH2 Ph (C 
H 2 ) 2 S i (OCH3 ) 3 ] . ( (o-^PP^f 
M 7iZibIfib) h'J^PPi/ 7 > [o-C I CH 

2 Ph (CH 2 ) 2 S i C I 3 ] . ( (o-^PP^^ 

7iZ;Hf jb) ^fjb^PPi/7> [o-C I 
CH 2 Ph (CH 2 ) 2 S i (CH3 ) C I 2 ] . 

( (o-^PP^T^yU) 7iliblf/b) v^^Jl/^P 
Pv5> [o-C I CH2 Ph (CH2 ) 2 S i (CH 

3 ) 2 C I] . ( (o-^PP^fib) 7iIJbIf 
M h'J> h*v->^> [o-C I CH 2 Ph (C 
H 2 ) 2 S i (OCH3 ) 3 ] * 

[0 0 3 6] ^PP^fibh'J^PPy7> [C I 3 C 
SiCI 3 ] , h'J^PP^fibh'J^PPy7> [C 



(10) 
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1 CH 2 s i c I 3 ] v HJ^pp*^UHJ?pp^ 

[C I CH 2 G eC I 3 ] . ^PP^fibh'J^ 
h+y^V [C!CH 2 Si (OCH 3 ) 3 3 * *P 
P*^;l/h 'JX h + v^^V [C I CH2 S i (OCH 

2 C H 3 ) 3 x ^PP^^MJ^ h*v"5r>^7> [C 

1 CH 2 Ge (OCH3) 3 ] . ^PP^^Uv^^l/ 
^□P->7> [CICH2 Si (CH3 ) 2 C I ] . <7 
PP^f/M^PPV7> [C I CH 2 S i (C 

[CICH2 Si (CH3) (OCH 2 CH3) 2 ], 
^□□^^iUy^U^V^D/K+i/S/^V [C I CH 
2 S i (CH 3 ) (OCH (CH3 ) 2 ) 2 ] x ex 

(^PP^f/l/) V^PPV^> t (C ICH2) 2 S 
i C I 2 ] x tf* (^PO^fil/) y^PPi/7> 

[ (C I C H 2 ) 2 S i CH3 CI] > 1 -^PPlf 
/!/hU^PP'>7> [C I CHCH3 S i C I 3 ] . 
1, 2-^PPIflH>'J^PPy7> [CH2 C I 
CHCISiCU) , (>^aci**JU) hU<7pp 
v^> [C H C I 2 SiCl3] > (^PP^fiH 
*^l/V^QPi/^> [C H C I 2 S i (CH3) CI 
2] x (^PP^fiW ^fj^PP->7> [CH 
C I 2 S i ( C H 3) 2 CI] x 2-^PPXf/l/hU 
^PP^>7> [CI (CH 2 ) 2 S i C I 3] v 2~<7 
PPifibhUih+yy7> [CI (CH2) 2 Si 

(OCH 2 CH3 ) 3 ] . 2-^PPlfj^f)by^ 
PPy7> [CI (CH2) 2 SICI2 CH3] , 2 
-^ppif^fil/y^ h+yy7> [CI (C 
H2) 2 Si (OCH3 ) 2 CH3 ] s 2- «7PPy 

7U;bh'J^PPy7> [CH 2 =C (CH 2 c 
I ) S i C I 3 ] . 1 " WPP^flW T*))\>Y*) J ? 
PPy7> [CH (CH2 C I) =CH2 S i C 
I 3 ] v 3-^PP7Pt°il/hU^PP*>7> [CI 

(CH 2 ) 3 S i C I 3 ] x 3-^PPyPt°;Uh'J^ 
PPfil/^y [CI (C H2 ) 3 G e C I 3 ] . 3-<7 
PPype;b^WPPy7> [C I (CH2 ) 3 
Si (CH3) 2 CI] v 3-^7PP?Pt:'^^l/ 
y;b^> [CI (C H2 ) 3 G e (CH3) 2 CI] , 
B-^PP^PL'iMfib^PP^V [C I (CH 

2 ) 3 S i (CH3) Cl 2 ] , 3-^PP7Ptfil/7 
iZlby^PPy7> [CI (CH2) 3 S i PhC I 
2] x 3 - ^ P □ ^p t°/l/y> f jb^ h *y *>7 > [C 

I (CH 2 ) 3 S i (CH 3 ) 2 (OCH3 ) ] . 3- 
^PP^P tfyl/ h'J^ h+yy7> [C I (CH 2 ) 3 
S i (OCH3 ) 3 ] x 3-^pp^Ptf;Uh 'Ji 
V>^> [C I (CH 2 ) 3 S i (OCH 2 C 
H3) 3] x 3-^PP7PtfjMf;l/y> h^>y7 
V (CI (CH 2 ) 3 S i CH3 (OCH3 ) 2 ] x 3 
-^pp^Pb'iMf/l/yx h^>y7> [CI (CH 
2 ) 3 S i CH3 (OCH 2 CH3 ) 2 ] x 4-<7PP 

7*toV**iWnni/^z/ [ci (ch 2 ) 4 s i c 



I (CH 3 ) 2 ] * 8-^PP^fjbh'J*PP^7 
> [CI (CH 2 ) 8 S i C I 3 ] . 8-^QP/T^f 
;I/MJ* h+yy7> [CI (CH2) 8 Si (OCH 
3 ) 3 ] x S-^PP^^UMJX h*->S/^> [C 
I (CH 2 ) 8 S i (OCH 2 CH3 ) 3 ] x 
[003 7] p-3 — K7xZjl/h U^PPy7> [p 
-IPhSiCl3)lx p-3-K7iZJl/h'J^h 
+ >/v/7> [p-IPhSi (OCH3) 3] , (p- 
3— K^^W 7iZil/h';^PPi/7> [p- I CH 

2 PhS i C I3] x (p-a-K^^^U) 7iZil/h 
U> h^S/->^> [p-ICH2 PhSi (OCH3) 

3 ] . 3-Ky^;Uh';^PPS/^> [ICH2 S i C 
I 3 ] . 3-K**;l/MJ* h*^>^> [ICH 2 S 
i (OCH3 ) 3 ] x a-K/fil/MJih^»7> 
[ICH2 Si (OCH 2 CH 3 ) 3] , 3-3-K7 

Pfcf/l/h 'J^7PPi/7> [I (CH2 ) 3 S i C 
I3] x 3-3- K7Pk?;l/HJ* h*->->3> [I 
(CH 2 ) 3 S i (OCH3 ) 3 ] % 3-3-KVPtf 
ibh'Jx h + y % >7> [I (CH 2 ) 3 Si (OCH 2 
CH3 ) 3 ] x 8-3- K*^3=-jUh 'J^PP->^> 
[I (CH 2 ) 8 S i C I 3 ] x 8-3-K*^;l/h 
'J* h*v^>5> [ I (CH 2 ) 8 Si (OC 
H3 ) 3 ] . 8-3-K^fil/h'Jxh*^>7V 
[I (CH 2 ) 8 S i (OCH 2 CH3 ) 3 ] x 
[0 0 3 8] (3— y»J-> K*->^P&W M;/h + 
•»7> [C H 2 OCHCH2 -O- (CH2 ) 3 S i 
(OCH3 ) 3 ] x 7th*>'If/l/h l J^PP^7> 
[CH3 COOCH2 CH2 S i C I 3 ] . T'-fch^v 
Ifil/h'JIh+yy7> [CH3 COOCH2 CH2 
Si (OCH2 CH3) 3] ^ 7-th*'>Xf;bh'J^ 
h+yy7> [CH3 COOCH2 CH2 S i (OCH 
3 ) 3 ] x 3-yn±zfn¥)\sn—)\, [B r (C 
H 2 ) 3 SH] , 8-^P^E*^^;U^^-;U [B r 
(CH 2 ) 8 SH] . S-^P^Vt^I/^*-^ 
[B r (CH 2 ) 11SH] . p-?P : E7i3^- 
)\s [p-BrPhSH] % o-ya=Eyj:-)[/^-)V 
[o-BrPhSH] . m-7P : E7iiil/^-il/ 
[m-B r P h SH] . {p-ZfU^t+M ~? 
**-)l> [p-BrCH2 PhSH] . 3-^PP7P 
kT;U^*-/b [C I (CH 2 ) 3 SH] N 8-^PPt 

^/u^*-yu [c 1 (ch 2 ) 8 sh] > p -^pp 

7ilibft-)l/ [p-C I PhSH] . o-^PP? 

[o-C I PhS i H] . m-^PP7 
[m-C I PhSH] % (p-<7PP^ 
7HII/f^-il/ [p-CICH2 PhSH] , 
3-3-F7Phfil/^-il/ [I (CH2) 3 SH] . 
8-B-F*??)U**-)\s [I (CH 2 ) 8 SH] . 
p-3-K7iZ/l/f*-ib [o- IPhSiH] , m 
-3- K7iZil/ft-;b [m- I PhSH] . (p- 
B-F*?M ?JL-)l,n—)U [p- I CH 2 PhS 
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H] &<!f)b^f6tl£o CtlS^iW. rphj 

tt. lam^T-ffifflLTtct^U 2«J.X±£WBLT 

[0039] cneaMb^a^Tt, pffitfSiT', 

©jSiTS/^Vffc^lMHffSLlN, buIBiC (I) T* 

a*ni.^!R3tcK^T^t,<DCDll^±30(DYl *>\ 

tuiast do ?m2t\z>it£mmmLfr-z>R2 ^ri 

^|5)i:TS^ i t(D<Dll^ti2 0^Yl <tR2 ,h3t)\ S 
If, huSB (III) T€l**i^b^KKMjLfroR2&tf 
R3 # R 1 tm^-?&Z>*>(0<Dm£iteYl tR2 <hR3 

[0 0 4 0] &tc. CtlZOMtStoWFets MIBjC 
(II) IC^L6^R2 tfftftai ~2 0 rotate L< 

li§flfiffli8Hb*f£8, 5?*fi£se{b3k3R*gL 

<l****aa*?fc*fc Y1 <hR2 tt)\ 

K0\ buIB(III) immLti"DR2 &t?R3 ^1151 
~2 0Oggfl]gL<li^iS?D£D. ffil&&ftHb*JR£* 35 

liYl <D*-Jb\ ^tl^tlBUIB^^^CDSSlCfcHt^ 
[0 04 1] -ft*- 

<. TIBiC (V) » it (VI) „ iC(VII) % 5£(VIII), SC 
(IX) . it (X) , ^(XORtfiC (xn)T-fl3-ft£.<b£ 



BufB^cDSElcll^*+i^ 0 
[0 04 2] it (V) 
[0043] 
Hb1 7] 




[0 0 4 4] buIBiC (V) tCfc^Ts R5&tfR6 
tt. **JH?. /\Pf>Sf, -N0 2 s -OH, g& 

*tiT^Tt>«fct"«ilH»i~i 0(DSi)K^fb7k*S. 

I*. K 2. 3Xl*4£g-r„ R 7 lix TKSgJS^XliS 

ir» 1 ~ 1 o (Dmwsmmitymm^mr. zii*» 

-NH2. -NHR8 X -OHXli-COOH^a 
To nli, 0. 1X(i2^«-To R 8 lis BJft**iTV 

cfct^^u 1 ~4<DSias^<b7Ki^*^*-ro 

[0 0 4 5] buIBjC (V) T«*n%<b^«©JM*« 
(V-1~3 1) tLTliv TIBaiC^Lfct©*^ 
IlCflfSn^o '(b^*!!lV-6SO : V-7lCfc^ 
£R6li % 3' -C K 4' -C K 5' - C I Slf 

6' -c i ^m^r^o 

[0 0 4 6] 



(12) ftBMM 0-233238 







R* 


R 6 


R 7 




V -I 


H 


H 


H 


H 


11 

n 


V-2 


H 


Br 


H 


H 


H 


V-3 


Br 


N0 2 


H 


H 


H 


V-4 


Br 


Br 


H 


H 


H 


V-5 


I 


1 


H 


H 


H 


V-6 


Br 


Br 


3* ,4\5' ,6*- 


H 




V-7 


I 


\ 


3' t 4\5\6*- 
Cl 4 


H 


_ 


V-8 


H 


H 


H 


H 


4' - COOH 


V-9 


H 


! H 


H 


H 


5* -COOH 


V-1Q 


Br 


Br 


H 


H 


4* -COOH 


V-11 


Br 


Br 


H 


H 


5' - COOH 




I 


1 


H 


H 


4*- COOH 


V-13 


\ 


I 


H 


H 


5' - COOH 


V-14 


H 


H 


4'-N0 2 


H 


H 


V-75 


H 


H 


5' - W 2 


H 


H 


V-16 


Br 


Br 


4'-N0 2 


H 


H 


V-17 


Br 


Br 


5'-N0 2 


H 


H 


V-18 


I 


I 


4' - NO, 


H 


H 


V-19 


1 


1 


5'-N0 2 


H 


H 


V-20 


H 


H 


H 


H 


4*-^ 



[0 047] [§2] 





ft 4 


R 5 


R 6 


R 7 


Z 


V-21 


H 


H 


H 


H 


B'-NH, 


| V-22 


Br 


Br 


H 


H 


4'-NH 2 


V-23 


Br 


Br 


H 


H 


5'-NH 2 


V-24 


I 


\ 


H 


H 


4'-NH 2 


V-25 


1 




H 


H 


5 f -NH 2 


V-26 


H 


H 


H 


H 


4' -OH 


V-27 


H 


H 


H 


H 


5* -OH 


V-28 


Br 


Br 


H 


H 


4' -OH 


V-29 


Br 


Br 


H 


H 


5' -OH 


V-30 


1 


I 


H 


H 


4' -OH 


V-31 


1 


1 


H 


H 


5' - OH 



[0048] it (VI) 
[0 0 4 9] 
Hb1 8] 
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(i&xik 1 ~ 1 o (oiisittai^bTkiRs^sr. z 2^. 

-NH2. -NHR17, -OHJJli-COO 
H^g-To nli, 0, 1Xte2£€!To R1?I*. 

"To fcfi'L R1< R15RUR16^T*^J1?W^© 
I?S5S^> Z2li, -NH2. -NHR17, -OHX 
tt-COOH^8U front*. 1Xl*2£3lT 0 
[0051] MIBiC (vi) T**tt£<fc£WDII<*0J 
(VI- 1 ~ 1 2) tLTlis TIBaiC^L/ctWfrjif 

tO 0 5 2] 
[S3] 



No. 


R n 


R 12 


R 13 


R u 


R 15 




Z J 


x' - 


VI -1 


H 


H 


H 


H 


H 


H 


H 


ci - 


VI -2 


H 


H 


H 




H 


H 


H 


cio 4 - 


VI -3 


H 


H 


H 


CH 3 


CH 3 


H 


H 


CI0 4 " 


VI -4 


H 


H 


H 






H 


H 


ci - 


VI -5 


H 


CH 3 


H 




H 


H 


H 


CIO," 


VI -6 


H 


H 


H 


H 


H 


CH 3 


H 


ci - 


! VI -7 


H 


H 


H 




H 


CA 


H 


ci - 


VI -8 


H 


CH3 


H 


C 2 H 5 


H 


C 2 H 5 


H 


cio 4 - 


VU9 


H 


H 


H 


C 2 H 5 


CA 


H 


4'-C00H 


ci - 


Vl-10 


H 


H 


H 




C^ 


H 


5'-C00H 


ci - 


vi-n 


H 


H 


H 




C 2 H 5 


H 


4 r -NH 2 


ci - 


Vl-12 


H 


H 


H 




C Z H, 


H 


5'-NH 2 


ci - 



CNXli-SCN^a"r„ R21~R24ii x jcmm?. J\ 
Uf^W^ -NO2. -COOH, -OH, -NH2x 

-nhr25, eejggn-i o (Dmsfsmmit^mm. 

21~r24©'>^:< tt- -Olt. -COOH. -OH. - 
NH2^ -N H R25xii£'J ^;l/»**To 

[0 0 5 6] tiEAOM I) T«*n%<bd»©JH»«l 

(VII -1~1 3) tLTtt. TIBSIKflJ^LfctCDtf 
ff»c«Hf 

[0 0 5 7] 

[S4] 




[0 0 5 0] buIBiC (VI) lCfcl/»7\ Rl2RtfR 
*jrb^ ;\ay>S?. -NO2. -oh, ■ 
**tlTt*T* *C*Kll« 1-10 QflfllfifliKtbTkX 

r. mtt. 1Xli2«£T. R14RI^R15« V 7 J<mj^ 

SJft*tiTt^Tt»«fct^ig»i~i oa>mmant 



[0053] SC(VII) 
[0 0 5 4] 

ttki 9] 




[0 0 5 5] buIBSC(VII) ICfc^T. M2ti. F e. R 
uXliOs5St. X2li, y\py>H*, -OH. - 



(14) 



10-233238 



No. 


D21 p24 


R 22 R 23 


H 2 


A 


VH-1 


4' -COOH 


4- COOH 


Fe 


CI 


VII -2 


4' -COOH 


4- COOH 


Fe 


OH ; 


VII-3 


4' - COOH 


4- COOH 


Ru 


CI 


VII -4 


5' -C OOH 


5- COOH 


Ru 


Br 


VII -5 


4' - COOH 


4- COOH 


Ru 


OH 


V1I-6 


4* - COOH 


4- COOH 


Ru 


CN 


VII-7 


4 T - COOH 


4- COOH 


Ru 


SCN 


Vll-8 


4' - CH 3 


4- COOH 


Ru 


SCN 


VII-9 


H 


4- (4"-C 5 H 4 N) 


Ru 


SCN 


VB~10 


4'- (4'-C 5 H 4 N) 


4- (4"-CsH 4 N) 


Ru 


SCN 


VB-12 


4' - COOH 


4- COOH 


Os 


CI 


VU-13 


4' - COOH 


4- COOH 


Os 


SCN 



4"-CsH 4 N 



[0 0 5 8] 5t(VIII) 
[0 0 5 9] 
Ut2 0] 

R" 4' 





(X 3 )„ 



6' N / ^^6: 5" 

N M 3 N „^ 

/ \ / 3' 




R" R 33 
[0 0 6 0] BUlBS;(VIII)lCjJf>T, M3« % Fe. R 




N 



uXliOs^S-To X3ti, /\py>JS-? N -SO4, - 
C I O4, -OH, -CN^li-SCN^-To nli. 
0. 1Xli2^-To R31~R36ii v imM=?-. I\U? 
lsW&- -N02v -COOH, -OH, -NH2, ~N 
HR8, ^SJ1~1 OCDflgBfi&BHbiclR*, 3fSJ&i* 

Tk^S^S-r, r31~r36(0'J>75:< (ht— -31*. -CO 
OH, -OH, -NH2, -NHR37xi£fcfUv^Ugj!y 

[006 1] MIBiC(VI I l)T-a?ft£{b^!l<D*tt#J 
(VI 1 1— 1 — 1 1) <tLTli, TiB^lcey^L/ctCDtf 

[0 0 6 2] 
[§5] 



(15) 
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No. 


R* 1 


R 32 


R 31 


R 34 


R 35 


R 38 


U 3 






4- COW 


4* - COOH 


H 


H 


H 


H 


Fe 


Cl 2 


va-2 


4- COOH 


4' - COOH 


4- COOH 


4* - COOH 


H 


H 


Fe 


CI, 


VW-3 


3-COOH 


y - COOH 


3- COOH 


3* - COOH 


3-COOH 


3' - COOH 


Ru 


CI 2 


Vll-4 


4- COOH 


4' - COOH 


4- COOH 








Rti 
nu 


(CI0 4 ) 2 


VB-5 


4-COOH 


4* -COOH 


H 


H 


H 


H 


Ru 


CI, 


Vli-6 


4- COOH 


4'- COOH 


4- COOH 


4'- COOH 


H 


H 


Ru 


so, 


VW-7 


4- COOH 


4' -COOH 


4-CH, 


4'-CH 3 


4-CH 3 


4'-CH 3 


Ru 


CI, 


vsi-a 


4- COOH 


4' - COOH 


4- COOH 


4* - COOH 


4-CH3 


4'-CH 3 


Ru 


(CIO,), 


VTU-9 


4- (4"-CAN) 


4- <4 w -CsH/© 


H 


H 


H 


H 


Ru 


CI, 


VB3-10 


4- COOH 


4- COOH 


H 


H 


H 


H 


Os 


CI, 


va-u 


4- COOH 


4- COOH 


4- COOH 


4' -COOH 


4- COOH 


4' - COOH 


Os 


CI, 



[0063] it (IX) 
[0 0 6 4] 



Ut2 1 ] 




[0 0 6 5] HuIBit (IX) iCfcl^T. MMt. Fe, R 

uxiios^a-r., R4i~R5i(i v imw^. /\py> 

JgC^ -N02> -COOH. -OH. -NH2. — N H 
R53, SIS!1~1 0 ©Bgffi5)^^b*^». 3f#SlB?<k 

^S^To R41~r51©'J>3&< <h*>-Oli. -COO 



5' 4- "R« 

H. -OH, -NH2, -NHR533Jlieij^u^%e, 

[0 0 6 6] SOIBiC (IX) -eS**l*fl:d»<DJH*fll 
(IX- 1 ~4) £ LTUu T&mz&mLtc*>(DbWm 

[0 0 6 7] 
[S6] 



(16) 
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No. 


R 4 \ R 44 




R 45 , R 4B , R 4 *, R 52 


R*\ R 47 , R 50 , R 51 


U 4 


IX-1 


4- COOH 


4'- COOH 


H 


H 


Ru 


IX -2 


4- COOH 


4* -COOH 


4- CH 3 


4'-CH 3 


Ru 


IX-3 


4- COOH 


4'- COOH 


4- COOH 


4' -COOH 


Ru 


IX-1 


4- (4"-C 5 H a N) 


4'- (4"-C 5 H 4 N) 


H 


H 


Ru 



4"-C 5 H 4 N : 




[0 0 6 8] St (X) 
[0 0 6 9] 



Ut2 2] 



(R 6, ) t 




<R H )o 



[0 0 7 0] buIBiC (X) ICfcl^T. M5li x (H) 2 > 
Mg. T i O, VO> M n. Fe, Co. N i . Cu, 
Zn, GaOH, GaCK InOH. InCIXliS 
nO*m?„ r61~r64jj, TkiHI!?. Mn^VB?, 
-NO2. -NH2. -NHR65, -OH. -COOH. 
B»tfftTl*T'fcJ:i/'«*«1~1 OtDagBfiJK^b*^ 

R 61 ~R 64©^ <^t,-Oli. -NH 2 . 
-NHR65, -OHXli-COOH^a-To R&SfJ. f§ 



Ii2=&a-Tc 

[00 7 1] buIBiC (X) T?«**i*fb£»©JU*« 
(X-1~1 5) iL-ni. TIBaicfi>J^L/i:t,<D6W 

[0 0 7 2] 
117] 
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No. 


#» 


R 62 


pes 


R" 


M 5 


X-1 


4- NH 2 


4 , -NH 2 


4"- NH 2 


4'" - NH 2 


»2 


X-2 


4- NH 2 


4'-NH 2 


4"- NH 2 


4'" - NH 2 


Fe 


X-3 


4- NH* 


4 , -^NH a 


4"- NH, 


4'" - NH 3 


Co 


X-4 


4- NH^ 


4'-NH 2 


4"- NH 2 


4"'-NH 2 


Nt 


X-5 




4'-NHj 


4"- NH 2 


4"' - NH 2 


Cu 


X-6 


4-NH, 


4'-NH 2 


4"- MH 2 


4'" - NH 2 


vo 


X-7 


4- COOH 


4' - COOH 


4"- COOH 


4"' -COOH 


H 2 


X-8 


4- COOH 


4' -COOH 


4"- COOH 


4"' - COOH 


Fe 


X-9 


4- COOH 


A 1 - COOH 


4 W - COOH 


4"' - COOH 


Co 


X~10 


4- COOH 


4' - COOH 


4"- COOH 


4"' - COOH 


Ni 


X-11 


4- COOH 


4' - COOH 


4"- COOH 


4'" - COOH 


VO 


X-12 


4- COOH 


4*- COOH 


4"- COOH 


4"' - COOH 


TiO 


X-13 


4- COOH 


4' -COOH 


4"- COOH 


4"' -COOH 


GaOH 


X-14 


3,4- (COOH), 


3\4'- (C0OH) 2 


3", 4"- (C0OH) 2 


3 «. %4 »-_ (C00H) 2 


Co 


X-15 


3,4- (C00H) 2 


3' ,4'- (C00H) 2 


3". 4"- (C00H) 2 


3"\4'"- {C00H) 2 


Cu 



*tlTt' k T , t.«fct^Jl6»1 ~4<D7'jU=l*v/«, BBS* 

ttT^Tt<fcw*stsn ~i o<Dtmmmit*.mm. m 
&iftT^T*>£i^mmmit7i<.mmzm?» ai~a4 

lis BJ^^tiTt^Tt^i^SJ^^bTk^SXi*^^ 
S^*-To M~A4(D'>%< tt— Oti, -NH2. - 
NHR79, -OHSLai-COOHTBfa^tlfc^i 

[0076] tuiBit (xi) Tmznzit-syixDmwffl 

(Xl-1~6) tLTlix TIBaiC^LfctOTtiWjl 
[0 0 7 7] 

ma] 



[0 07 3] it (XI) 
[0 0 7 4] 
[fb2 3] 




[0 0 7 5] BiJIBiC (XI) [EfcU»T, M4», (h) 2 * 
Mg, Zru Ni. Co, CuXliPdS^To R71~ 
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Ho. 


R?1 ~_ 


A'~A 4 


M 4 


X 1 -1 


H 




H 2 


X i -2 


H 


-\O)-C00H 


Cu 


X 1-3 


H 


-0~ cooh 


Co 


X ! -4 


H 


^O>-C00H 


Ni 


X 1 -5 


H 




H2 


X 1 -6 


H 




H 2 




[0 0 8 0] buIBiC(XII) lCfcl>7\ A5« v -NH2x 
-NHR81. -OH. -COOHgL<litf'Jv ; ;L/ST' 



m^titcmmmmit^mm. -nh 2 . -nhrsk 

-OH, -COOHgLOikfU BUST'S** tlfc3f 
Jft*tlT^Tt<fct^^a 1 -4©lilSI»fll«<b**»X 

[oo8i] tui3it(xi i) rajn^ft^fsiosftffl 

(XII -1~19) tLTti, TIBaic^Lfct^ 

[0 0 8 2] 
[S9] 



(19) 
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A 5 


X 1 1 


- CHj - COOH 


X 11-13 




X II -2 


- <CH 2 ) 2 - COOH 




X II -3 


-CH-C00H 
CH 3 


X 11-14 




X \\-4 


— COOH 


X 11-15 


- (CH,),-0H 


X II -5 


-C^— <^^— COOH 


X 11-16 


-(O)~ cHj0H 


X II -6 


; - (CH 2 ) 2 - NH 2 


X 11-17 




VII "7 
XII—/ 


/rn \ I ill 


X 11-18 




X II-8 


- (CH 2 ) 6 -NH 2 


X II-9 


- (CH 2 ) u - NH 2 


X II —19 




X 11-10 


— (V)— NH 2 




X 11-11 






X 11-12 


-CH 2 -<^)-CH 2 -NH 2 



[0 0 8 3] %¥«ttWia)fHH 

tulB¥«{*«*4<Dasi::. buIBSC ( I ) ~ (IV) T^* 

fjIB>S*§i!8»ati. SulBiC ( I ) ~ (IV) T^?n 

fjiB^«{*«^^5s»*-a-. m^mtt-ttuomm 
t. HijiBiC ( i ) ~ (iv) T-mztizit^mfrzmiRZ 

[0 0 8 4] tulBiC ( I ) ~ (IV) T-a*tl^{k 

□ ^9X 1, 1. 2 — I- 'J^PPX£>lf4)/\P-5f> 

mmm. z-trh>, -v^p^+t/v^cD^ hv^j§ 

& x«c:+i6cD>i^-P§i«%^wen^„ -new 
tfr-t. buibs; ( i ) ~ (iv) T'mttizit&'totfcm 



[0 0 8 5] BufB^^^^lcfcHt^. — *SS ( I ) ~ 
(IV) ?**n*fb£tt©;a8W\ ilttl. 0X10-4 
~ 1 . Otnol/I ?SSSfflW*tl*tf . 1 • 0X10 
-4~ 1 . 0 x 1 0-2m o I / I t>mMtf% Ll\ &Tz. 

[0 0 8 6] SufBiSffliiBg&Kfc^Tl*, BufB¥3Pf*** 
*4<*>S®<!:. buIBSC ( I ) ~ (IV) Ta*n*{b^»6^ 

S<b<DSEtac<fcy. P^iMb^^U ^-WSg^tLT 

li<b^iR«fil«JS) A>ff?fi£*ti«. 0 f LT, iufB;5t;i>lc 
<fct>. »iNW*«»U:^»r«, MI3<b^flR«Mi-X^W 

[0 0 8 7] fljjitf. SijlB¥lgf*tt5ft<tLTI£<b^*> 
=£fl!C\ tiJIBiC ( I ) ~ (IV) T~mZft2>it£Vl>fre>W 

mtn^'pti^ t^-mt lt3 -^Dtyp&i/ h 

^7PP->7>^ffl^T. tuIB-;gffii!BS££lCcfc'J<l£§fPfi8i 

3-^pt7a tfiu h u p p xomm^Mmr 

2>o TZt. 11 lc,xx-t<b5i5J5tf£L:. ^^^ T . 
frZ^it** XDmmiC 3 - 7'Pi^P fcf;U h'J7PP 
'>*>Mb35$S£U S-^Pt^Pf/l/h'J^PPy 
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[0088] zL<om. mwt¥mmmmmm.faft£. i; 
mmz. mmm. m&m. y^x^vm. jtaMon* * 
[oo8 9] tx±(D^^>iz LTBmzntcwmitmmm 

[0 0 9 0] m— ©T^lcfc^Tte. £?\ MI3/\P^ 

[0091] m-o^icfct^Tii. sr. MiB/\py 

>£0a®lc. S3IS<b¥i»»IH*^LT89IBftactfBffi<b 

[0 0 9 2] ffitC6JIM>$KS«IMtr«MI[cffi^«9MI 
tLTtt. ffililtfv '\*+>->\ -^*+t^*> 

*<DKfb*JIS3KjgML K8ifil/f©i7fJl/M 

>g{g. v^pp^v. 1. 1, 2-MJ^ppi*> 

«4>/\ay>Kamk 7th>, ->-?p^\*-y-y>if(D 

-;U^«x N. N-^fjl/<|;;l//»7= K, H-*=f- 

^i'tffifetis, dtiew^T^. mib— fiSit (v) 

~ (XI l)T«*tl/-c<bft«lC»L-|-«3B:»»14**U 
frofl5jS£nfc<b^q&§Jg&tfiiulB-l&it ( I ) ~ (I 
V) Ta^£<b^<t^ftg<*S)SL&^©tf#£ 
L<. HUx>^<Dj£{b*llt3y§i£. xh7bKD77 

SfiU N, N-v^^/l/^/UAT'S KWO^tt^^P K 

[0 0 9 3] !-X±<D<fe5tcLT}i6tl/c¥^i*mtHi. 

sump* < ±mye^n Lx*jt/?-$ft«fr oct #t 



[0 0 9 4] (3tt«*««llSr«l£«aEBi*S6) 

TxcSg&EJE^CUr-e*,, HufBftS^&^Kfctt 
£I£-ftCDma©F*3<ryJ>& HufB^BficD 

@tcHfiSr*Ci*i«l?**= *^0)7 l cm^8l^Bli. 

mmm^'pizmm^ti^-a<Dmmt. m—tion® 

[0 0 9 5] -3*1r]««- 

[0096] — »a)*a«iB*Rrflg[cs»tr«#is- 

£BIMb»«<D*Ktt*m&&&3tt!*. «5«> EP 
[0 0 9 7] -IffilSI- 

p-^w*y >&t*©pijMfl<iic^b • &7csis*£r 

^%»M^MIB«^j§jSlzJgg^l)a Lit J;t\ 
[0 0 9 8] -Tt^SSiSfS- 

mm?2>o mttmtt-wmzmi,. 300-40 
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[0 0 9 9] *^lcfcLNTl±. ±a?Lfd#53iJcT)-*tCD 

nsa) ^sBwrsct^aftoT 1 . KiteMwttta 

[0 10 0] 

[Hlfi&flJ] WTte**E©*S609*8Wllir*#, 
(ItttHl ) 

— ry-^pt°jU2 5m i =& % 

3K«3to>MH'r >* 15 0ml <t;s5ggg 1 . 5 4 g (Jfc 
3:1. 3 8) t(0^mmz. »L<8B¥L3a:3B 5 6» 
*lcj«nLfc. SB**«l*4ii«6s 8 0°Clc^5S 

x/fcj?U-£— feffll/»Ts CCQPP'T K5S5fi€-3 0°C. 
3 OmmH g03tffTX*Stt«f*4 0 m I tfSSSTi 
«Ufc. 

[0101] -wmmm mmrnm <ofnm- 

xe>U- h^T-a-f-f V^Lfd^ 5 0 0°CT-1 B# 

>iz&*!m#9mmMt* *&o. 3jumT*ofc«, » 

U. I TO/8Hkf^>^«*i*Ifc. ztizmtst 

fb^^ico;g^r>§4I (SStt4 : 1) lc»LT* 3-7 
P^yptf/U h y ?PP-> i 5VCQ-&W*tf 1 0-3mo I 
/ I T'fcSJSjfcflC, buIBI TO/^bff>«&«« 
%2«IHatlff*fe. ^TOS. CCD I TO/Htf^V 

o»iaaaMB»*-&fca» »c8 o°ct-3 omstamL 

[0 10 2] W±CDct3lc5aSLfc I TO/Mf^> 
ad4ffi4>8B£X|ft3l|tfraHfe£B (VGttll: ES 
CALAB-2 20i) ^fflLTSibfc. XWHtMfr 

tttt7£<om&&m*& 4 ic^ l/cc m 4 ic^r^- * tc 



fcfTli. 70eVffi> 180eV^ 2 5 6eV 

[0103] 3-?nt7nfcfji/hUfpa-> 

4 2' . 4' . 5' . 7' h^3- 
K:7JUrU-tef> (HUSBfb^% (V-8) ) <D-»^U 
*;UA7= K»j« (.mm. : 5 x 1 o-4mo I / I ) ICS 
IU 2 4Bm 9 0"C-pfi*6*-&fc. SftftTfe X 

<7 P P i/^ >)b^® Lfc I TO/Ukf^yns 
*m*+#tC3fc»U SiilltTT'3 0#|fflg&Sa£ 
*H±fco J^©«fc 3 KLT*W«1 (« 

mm®) zfmLtc 

[0104] me>tircK¥mi*mm mm/mm as 

tco X«Jiett ; F»3l6«©a!l3tlS**H5fE^Lte. H5 
ic^-r^-^tcfct^Tli. 7 0 e V^jfi, 180eVf} 
3fiRtf2 5 6 e VttifiOB r J^?©->-?±;Wi3£'J>U 
ffiboT 9 3 0 e Vttjfi. 8 7 4 e Vttifi. 6 3 0 e V 
ttifis 62 0eV^jfiSI>'50eVf%fjfilC 4-ft;Utf; 
*>-2' , 2' . 5' . 7' -fh73-K7)Wl/ 
tr-T ><£> I Bi?0*n^'tl3 p 1 /I, 3p3/2, 3 
p5/2, 4 d 6 © -> ^/l/JbMBH^tlfc. 
[0 10 5] $fc. *«-Riai»iHX^^ HI/*»SLfc 

4-*;U**->-2' . 2' , 5' . 7' 
h53- K7yl/*Hz<>cDx-Sjy-;Uj§>Si:tJlf|IlL; 

4-^yb^*V- 2' , 4' . 5' , 7' -Th53- 
K7;l/tl/t'C>i!)>3-7a : E7Pk:)bh'J^apy7 

*tlT^^di:^Biig^n/i: 0 J-X±lcJ;U, El 7 KjjVT 

tim. ^x««2±ic i to/13, mti-zz/ 

14, 3-7'P€7P^l/h l J7aQ->7V 1 !:4 
-*;U<l?*->-2' , 2' , 5' , 7' -rh73-K 

«fey«toh. BW^rnTt^«. i TOI3© — gpicii, 
[0 10 6] ft»Lf=«i|£ilH*«at, WrSimaiLT 

■esters y - K«t<i»6«:*Jt^E»«B*ftaL 
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[0107] mnrnoms.) ±t&<Dimxmsim*m 

8Ka«TJ:3lc« -5*<omfiS> IPS, 1& 
l»?H^«a 9 *WWR»5R1 iWcBXLfc. buRTO 

TWfflW-MJ9i**0. 1mol/U a-JftAU^ 

o . o 2 m o i / 1 ©si^-paan lt&stKssjkts 
[0108] msytzmwmm mmmm wimo 

V (vs SCE) iCtSJtLTafe^ (5 0 0W©*t 
SZ/5>7* S1I4000 I ux) *!HI*L;fcB5©)tt« 

a-B*Mj»*««*ia9 GSEfflKo^-*) ic^L/c, & 

LT^fttMWb**>©*#s&*¥»f*»a*jai^fc 
(wsoifcRfli) <D&m*>m9 (awT- so 

[0 10 9] 8ufB7 l 6¥3Pttm*i (ifgplia) <D^<££0 

V (v s SCE) lc«}$U5 5 0nmro¥M (1 
mW/cm2) £!KI*LfcB$<Dft^aft-BSRaJ5Sffil8£ 
01 0 C£ffliJ<7> 5^-2) fcgsLfc. ZL(DT-$fr5s m 

mm® mm®) iz&mam^tiT^^t, &mtm 

S*ftT0>&l^ig£ (fltitattKM 1 ) KlfCTftBift 

#tgfinrsc<t#iyi5*rp<&* (mi ocoed'jcoT 1 '- 

(DlUTTMEte 0 VIC LTtm^iaU*tl/c„ d+l 

HijiB^^ttffia (mras) ^ffl^st^a/t-r 

7715 ^EPftD L& < T *»*i!Mtt#lS*tlS Ct^L 
TW. 5fc¥5W*«« (4*Mi«S) <D^te£0V (v s 
SCE) t:H£*f LTSfeft (5 0 0W(D*-t/>7> 
WM 4 0 0 0 I u x ) £ 1 ^Biltt7HH»Lfc«. 

3W-x-B»nu&sA««MeL^. ok 

[0 110] (HJfiffl|2) Hfig^J 1 |cte^T» 4-*;U 
2' , 4' , 5' . 7' -7- h^3— K^yl/^" 
Hr-T> (WKfb£* (V-8) ) £P-$f=>6G 
(l9E<b^»(Vl -7) ) KftfLfetttigtiKM 1 t(5|«l 

iclt. >£¥«i*aa «gepsa) (mil, £ift<H2 
o*«s»SB*f¥«Lfc. SH&0g2 4>%vxa£B« 

[0 111] (Hfigffll3) MfeMi IcfeVT. 4-fc/U 

#*->-2' . 4' . 5' , 7' -tV=5>3- K'7;U* 

u-tr-r> (iuiBfbdita (v-8) ) *trx (2. 2' - 



^7t->7"7— h («HBfls^»(vii-7) ) lcfta.fcftli 

nfis^ji <!:(5)«iclt. %*mwm® mmmm 

%tt£gtgB*JBlv? % SlfiSflJl £H«fcLT3fc«at© 
ISSfr^fc. ^©Jgm^a 1 Otc^L/to 
[0 112] (HffiHW 4 ) Mini ICfcl^T, 4-7j;l/ 
2' . 4' , 5' . 7' -rh73-K7Jl/t 
b-b-TV (*HBfb£» (V-8) ) =&bfX (2, 2' - 
tTfcfiJ3?V-) (2. 2' -fcftfUi»-4. 4-i>* 
JUtfVHt) JU^=*£k(ll)5H>*OU K Cjn)CflS«*(V 

111 -5) ) traaicLTs 

SltfcSa (ffKpma) SfEHU £Btffl4 4)ftVS&£ 
B*f¥SLfc. IISfiffil4©3fcME**B*ffll' k T. HlfiS 

1 Olc^Lfco 

[0113] mmms) mmmi icfei^T* 4-*^ 

2' , 4' , 5' , 7' -^h^a-K^^U^" 
u-b-r> (fiufBib^tSl (V-8) ) ^tul3<b^% (IX- 
1) V)=r\-=? {n-y=f-M yy^-OU^zVtTLtc^ 

\&mm-\ <hiB]«HcLT, 7t¥^ma («»«a) * 

[0 114] (HfifiC"J6) ^fifeffil 1 Kfcl^T, 4-*;U 
/P'*->-2' , 4' . 5' . 7' -T-V^B-F-Pil* 

u-b-o (tnafb^Wi (v-8) ) =& (7 1 h^7j;u#* 
->7^p->7'-±h) D/^UKii) (HuiB^b^a (x- 
9) ) izftztcMmmmi tmm^Lx. x*mi*n 
a ttffidiaa) tfwu ussctscdt'cS^^m^^ 

ra«tcLT3fe«ao38S*?r-3fc. *tf>$Sm£8l 0(c 

[0115] (mmm7) mmmnas^T. 4-tM> 

*f+->-2' . 4' . 5' . 7' -5 1 h^3- 
b-fe-O (t5sBfb^*Sl (V-8) ) Smeso-*l/7 
<ij>-4, 4' . 4" , 4"' -5 1 h^£.m#§£ (§313 

<b£«i (xi- 1) ) icfCiLit^uxttn 1 tmmizL 
Tx 7t*^i*sa (itiraa) tfwu ^ffi«<j7c7)7i6 

Otc^Lfc 

[0 116] (HJ5SeiJ8) HfiSffil 1 JCfc^T, 4-»;U 
?K+->-2' . 4' . 5' . 7' -t h^3- K7)U* 
U-b-fV (BulB<b#%l (V-8) ) ^ (4. 4' . 
4" , 4"' b^&JisM -meso-^l/7-f'J 

> (suiBfb^ (xi- 6) ) izvcutcfrutmrnwi tm 
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[0117] mmm9) mmm 1 ics^t* 4-*;u 

2' , 4' . 5' , 7' -t h33- K^^U* 
Hr-T> (SitEfl:** (V-8) ) £ (N, N' -tfT. 
(2-*;U#*->x5 1 ;U) ^iJU^VSK (WEft* 

»(xn-2) ) izftttmmmmi t^m^LTs # 
¥3*#sa mmmm) ?ftsu ftftfly9®3wt2& 

^ 1 OlcjnL/c,, 
[0 118] (Jfcttftl 0) SttffJI Kfel^T* 4-* 

;u**->-2' . 4' . 5' , 7' -rl-7a- K?;i/ 

*b-fe-<> (SOIBfbdtt (V-8) left*/? 4 -7* 5 y 
-^/U^-U-tr-rv (V-2 0) HflSflJl 
LT3fe¥«W*Wi (fffiMtS) *f*HU UBS 
ffi|1 0©3WtaSS8«*fBHLfc. fcfc\ «6nfc%¥ 
j£f*®H MiftBS) lis S^fv^MILTfcUI 

TOXX^? HU^J^L/ctil^ 4-7S/-7M 

aofc 0 nmmi o©3fc«s»«B*Bi , »T, $mm-\ 
tmmizLTxmm<z>m?z*fi^rco ^omn^ai o 

[0 1 1 9] (SfeGSflJl 1) Sgfig^J 1 Kfcl/>T. 3-7 
0^70 l^;bhU<7PP-> ; 7>lc^T8-^'n ; E?|-'? 

LT)t*5w*«a («mf) *fwu mmmi 1© 

[0 12 0] (Hfi6fi!|1 2) *»«IHCfc^T» 3-7" 
□ ^ 7p tT;U h 'J ^ □ p -> > KftxT 3 - □ p 

little LT3t¥»f*«s mwwm zftmu mmm 
1 2©7fcmM5j^H^^SLf i :» mmw\ 2<o%m& 

[0121] (njgffij i 3 ) mmm 1 icss^t. 3 - 7 

Pt7P h g -7 □ P 5/ 5 Vlcf^xT 8 - 7Dt*^ 
^^v-^^U^PP-V^v^ffit^c^ti. HSS0J1 tie) 

mzmi^T. mmmi tmmizLz-ttwzaoimmz'n^ 
[0122] (mmmi 4) mmm mz^t. 3-7 

p t 7 a tf ;u h g -7 p p -> ^ > tcftjfc 3 - 7p ^ 7a 

k*;U h g "7 P 0<r - )l/?V*fflL^fcJlHt Hfig0IJ 1 £\5\m 

izLTX¥m&nM mffiwm zttmu nmmi 4 
*m^x. uss^ji tmmz^TftWfanmfeiz'ii-o 



tco ^<D3gH£8t1 OlC^L/to 
[0123] (JttWM 1 ) H&flJ 1 Icfc^T, 3 - 7'P 

1 70 e/u h g -7 p p -> 5 >st>' 4 - » ;u^* -> - 

2' , 4' , 5' , 7' -^h^a-K^M-b-tr-TV 

fflt^ftA^fc^tt. hs&#ji tmmzLTmmmmzf? 

mu it*Ml©jfc«3Hft»B*«*ILfco JtSH9JlO) 

ll^&ffofc. ^OSS^S 1 OlC^Lfco 

[0 12 4] (jfctfcfl|2) HSfifflll iCfe^T, I TO** 
5X»«±lC»t**>¥*f*«*JBJ*LfcaL 3-7 

ptyp&i/ h g<7ppi/7>icj;^b^i!5ssaa^— 

Wftfe-T, 4 2' . 4" . 5' . 7' - 

^h^a-K^^^-u-tr-o (B&efcfc» (v-8) ) 

©X'S'/-;!/^ (Sfi : 1 0-3mo I / I ) iz I TO 

«*tfHLfc. Jtl5fJ2(7)<liif|iafiH7)^pIlli!a 
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